PATENT APPLICATION 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re the Application of: 
Yuji YASUI et al. 
Application No.: New Application 

Filed: November 7, 2003 Attorney Dkt. No.: 59278.00008 

For: DEGRADATION DETERMINING SYSTEM AND METHOD FOR EXHAUST GAS 
SENSOR, AND ENGINE CONTROL UNIT 

CLAIM FOR PRIORITY UNDER 35 USC S 119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 223 1 3- 1450 November 7, 2003 

Sir: 

The benefit of the filing dates of the following prior foreign application filed in tiie 
following foreign country is hereby requested for the above-identified patent application and 
the priority provided in 35 U.S.C. §1 19 is hereby claimed: 

Japanese Patent Application No. 2002-325606 filed on November 6, 2002 in Japan 

In support of this claim, a certified copy of said original foreign application is filed 
herewith. 



It is requested that the file of this application be marked to indicate that the requirements 
of 35 U.S.C. §119 have been fiilfilled and that the Patent and Trademark Office kindly 
acknowledge receipt of this document. 



at 



Please charge any fee deficiency or credit any overpayment with respect to this paper to 
Counsel's Deposit Account No. 50-2222. 



Customer No. 32294 

SQUIRE, SANDERS & DEMPSEY LLP 
14™ Floor 

8000 Towers Crescent Drive 
Tysons Comer, Virginia 22182-2700 
Telephone: 703-720-7800 
Fax: 703-720-7802 

DHG:lls 

Enclosure: Priority Document (1) 



Respectfully submitted, 
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f IJ ^ § ^Sr V ^ jo tiTi*^^* ^ Tt: a6 -e ^ o 
[0 0 4 5] 

L y^^^o T . ±|E^ •ru/7'2i5J:C/3<7):i:c7)v ^ -f tt 7{>->6^~N O "Cab ^ i: ^ . 

i5:K I DD SM^^t 1 . OUI^^L (Xxy7°4) . r > :^ > h ^<7)#M^ 
-7<;) iJ' -7^TM_K F Di5 ct ?/fiJ^:5' -r ^ ^ -7ffiTM_L O P ^-etie 
tt. B'r^<7)#^B^rHlTM_KACTFD (^Jx-{i'0. 5 sec) (Wr^mm) 
XV'pJxm(^mmm^TM_LOPRD mx.l£2. 5 sec) {Z'tyhirh 
•r -yy5:fcctt/6) i: <!: ^ ^imm^^'^T LX\^^^j:\^^ ^ t ^Tjkirfzib^z, ^ 
fb*lJ^^T7^^*F_L0D0NE^ roj C-b>yhL (>^xy7'7) , ^^^-T^n 
i^'^A^II-Ti-'Bo COi^lI. LAF-t>'^12-^^m^f^^X^j:\^^t^. tfz 
li±i&Lfznm^i^^^f^^LX^^^^\^^t^^Hi^ mnKm^^WcK I DDSM^^^lil 
1- OtCiSS^n^o -^-^aicif}. F/BliiEl^mKAF, SUgg-MitKCMD 

i5 J: J- > V > 3 <7)a^^».4^ i:^ti^o'v^ T . mMmM^m TOUT ^mm ^ n 

hZtl>ZX^. LAF-t^-ifl 2(DmtJKACT:^^mm^^itKCMD1<Zfj:hX 
[0 0 4 6] 

— frie^-r ^^2 joJ:J/3<7)^Ov^-r*t^7&?YE ST% LAF-b:/^fl2 
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^- V : 17/ 



^'r^mn^-C^ . ^-<:^m^m^^m^Lfz t # tea. ■Bf4RBi'^^mK I D D S 
MW^^m^mfi-r^ (Xx-y^S) o ^<0'BI4-Rl!!^^mK I DDSM«i. mrai 
LtzXn^^s Vry^iyB 3 2 tCJ; «9 ^ ti/i^ij^ffl A:'j«-t 

I D S I Ntc*-c?v^T. D SM3 > h n-^ 3 3 13 J: I9^{±1 (^^) ^ti^^co 

[0 0 4 7] 

BIS (i. ^o»|-R0*f^^K I DD SM#m^^{Li|o■9-r;^-^^=^^i-7^- 
-•7°-e^m$tLfcDSMm:^<7)4^IlIMDSMSGNS (k) [=u (k) . 

frUIffiDSMSGNS (k-1) [= u (k-1) ] tLXtk^1r:h 

o 

[0 0 4 8] 

miitDSMS I GMA (k) [=«r (k) ] itrEIfllDSMS I GMA (k- 
1) [=<T (k-1) ] (hLTI^^-r^ (7.7-yy°2 2) o 
10 0 4 9] 

•^^tc, flJ^fflA^^J-ft-^I DS I N7&-fbDSMm:^JC0t«llIfitDSMSGNS (k 
- 1) ^mnLfzm [IDSIN-DSMSGNS (k-l)] iiMm-^ji 
DSMDELTA [= <J (k) ] tLXt^miri) (XT--y7'2 3) o ^<7)M(± 
. mmLfz^ (5) tctg^^^o 
[0 0 5 0] 

>x^^x\ 'umm^m(DmmmDSMs 1 GMA (k-i) ^li^M^t-^tftDSM 

DELTAhcOfO [DSMS I GMA (k-1) +DSMDELTA] 
m^m<0^miMDSMS I GMA (k) tLxm^ir^ (X-ry7°2 4) o 
MSJi. Mi^LTt:^ (6) tcffi^-r^o 
[0 0 5 1 1 

^^tl, Xx-y7°2 5 -2 7tli3V^-C. ±15X7^ -7 ■7°2 4 -t?^ttl LTtzilMfi^ffi 
<7)4-|lIfliD SMS I GMA (k) l^J.±(D t ^ i^zii^ D SMiiit)<^^mUD 

SMSGNS (k) t:mi. OKm^L\ mo X ^ t ^ Kli. DSMtb 
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18/ 



;^J<7)4^Ii|fi|DSMS GNS (k) ^m-l. Oizm^ir:ho i^l±<07.7--yy°2 5 
-2 7<Dmmii. m^Lfz^ (7) tc+i^i-^o 
[0 0 5 2] 

igipiPM^M > F <h . _hfEX T- 7° 2 6 S (i 2 7 -eiS^ $ n/z D S 
Mm:'j<04^llfitDSMS GNS (k) t ^Sv^tC^^L/ziB^.. ifipiD SMtB:^ 
I DD SMt LTiS^-r-i) (^T- yf2 8) o CO^JO^StS^ HuizELTt:^ (8) 

[0 0 5 31 

^Xtl, 7.y-'j-f2 8-e^ai$^/clii|iiD SMth:^ I DD SMt^^-t-y h^I 
DOFT<h<^)fn^. 'B#;KP!)^f^i5:K I DD SM<h LTI^^L (XT--yr2 9) . 

±«fmB!^tmK I DD SM»ai^J!iSO|^7t^#^\ -<7)M-SB!^f^l:K I D 
[0 0 5 4] 

EI 7 tcH ^ . iuffi^^T" y 7°8 tcM< -r -y y 9 "CJi. "7 -f ;w ^ »; > i^'ffiK A C 
T_F5r#mi-^o Hui£ LfjJ: -9 ic, C: (7) "7 >f ;i/ ^ U > ^''iilK A C T_F (i. lu 
le^ (1) t). LAF-b^-^1 2<7)m:'jKACT7!>^ib. HUi^L 

[0 0 5 5 J 

ii'iifeitffiKACT_F A^^m L (;^T-u/yio) . tuiexT-y ys-e-t-y h $ 

<7)^aB#FflTM_KACTFD;6^'^jtL-Cv^^v>i: #tc(±, mtl^^y-fl 
frL. L AF-t>+h 1 2<7)^Ml:^^jiiJ^i-^:i<h^ < . ^yn^'^ A^I^Ti-^o 

TFD75^fli§LTV^^v^t ^tc, L AF-t 1 2 <7)^'ft^:*iJ5eL>5rV^<7)(i, 
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fij^ffl(7)^'Bj:btijfP i o x^m,)A:m%m:\^mm $ ntzm^n ^ ti/i l a f -t > 

■9-1 2 cotB^^jKACTtcSo'v^T. ^itm^'kMWi^ff X n iz-^ ^tztbX^ 

c0Pfl^Bt75^6Of^^B#rHl«i. 7 ^ ;i.:5"; > i^'fitK A C T_F <7)^^)^)4:.^^75^-^^i- 
^ O ^^oC <h U J: 19. >rfltKACT_F>6^'^^Lf^*^i-.C^:'2><7) 

[0 0 5 6] 

LfviT^^'oT. ^(7)Xf-y7°l 1 cOl^T&^'YE S-e, TM_K F D = 0 (?) ^ § tIJi 

9>{-^LAF_DL YP^#aii->2) (>^-r>y7'12) o >r<7)Jt'^, ;i 
L AF_D L YP(i, ^<Omi[lIfi<!:tiilii#fe*tMK A C T_F A^Ofp t LT# 

flJ^/^•v^-^ L AF_DL YPti. 'e<7) t ^ <7)liilii#fe*^^K A C T_F AlCf^ 

[0 0 5 7] 

Xt--;'-7°1 2 (i^< >^f- -y^'l STii. Buia^^ x y 7° 6 "e-b -y h ^^ti/c^ij^^ 
^ -rco ^ >f -7{gTM_L O P 0 -e^b'S7&^S75'^=^^JSlJi-'2>o Z<7)^^^-N 0<D t 

[0 0 5 8] 

X-r •yT'l 3<7)^7&^'YE S-e, TM_LOP=0. 1-4^t?*>. ^im^m(D^ 

■mitmm<Dmi^m^-(^m^mmmmTM_L o p r D{cffi^-t-^^miii55'. *ij 

L AF_DL YP<7)^t±l^^^^l9JlL. ^tf ^ tL/c <!: (i. ^<7)^ 
# (7)flJ^/^°^ ^ - L A F_D L Y P ;6iT;f^OflJ^fjiL A F_D L Y P_0 K ( 
^ijx.(i^0. 00 1) l^l±X-^^:^-^-^^^m^i\-r^ o ^^XAL^i^n 
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^-v: 20/ 



IC. ^{^IJ^/N°7^-^ LAF_DL YP(±, :^y°u^^M,(7)m^f^tlznti!i^nfz 
m^'^mmKA C T_F a ^ , Huf£^'BJt$IJI»C0PfB$&Bf "bBlf^cD^IJ^BfF^ TM 
_ L o p R D miMi- h t -eflft L fz\% l^ix^ ^ n ^ o 
[0 0 5 9] 

>?.T-y7°l 4(7)^^?NOT\ LAF_DL YP<LAF_DL YP_0K<7)^: 
§ 'BI^RBi^i^mK I D D S MtitL. CTfri£ L/z J: o tc^tB L 7t:»|-PftltB# 
FhIT O U J: o T^'Birt^irb^fi^:^^ 4^«iliS-r^ft:^-ti-T ^ , >! (T^^'ftil^S 
i-^ J: ^ ^^^'fW^'cE^.^. L AF-t>-9- 1 2 OtBtl K A C Tt^^^ LTu^^^v^Ttii^. 
LAF-t>Hf 1 2;6^'^^fbLTv^^ t LT. ^fe<fc-7 7 ^F_L A F O B D ^ TU 
H-tr y h-T'S^: t ^t;, ^'ft*J^^T77^^*F_L0D0NE^ TlJ U-t-yh 
L (X-ry7°15) . ^yn^'-^A^I^J-r^o ^titi^v^ LAF-t>+M2 
(T^'-^WL ^ »^ ^ > y 2 0 ^fl^o 
[0 0 6 01 

— Htrffix -f y -7' 1 4 o^^tJ^'y e s -e. la f_d l y p ^ l a f_d l y 

P_0K<7)h # L AF-t^-tt- 1 2<7)ai:':KACT/6N Jrb^fi^:^ 1= 4'^illIS■e 

^'^b-r '2)^BJ:bt^>ft)Si-'i> i: 9 i^+^t^'^ib LTiB »9 > LAF-t>-»f 1 2/6^'IE# 
t?*^i:tT. ^^'fb#lJ^^T"7^^*F_L0D0NE^ TlJ tl-t-yhL 
•y7'l 6) . ^^b-7^i^*F_L AFOBD 

(i roj tziitf^^ti^o 

[0 0 6 1 1 

Bigio.tO'IlIl 0(i. i^LTt^fb^iJ^M^^Tofji: §<7)»;{^^J^, LAF 
-fe^^f 1 2 75^'IE'i'T'^b'5>i#^<!:^'fbLTV^^tt>^tCov^r-etL^'ti^LTV^;|>o 
4^jb\ ^ti.ib<7)»ifWlJ-e(i. p;f^(7):t-7-t y hfg I DOFT(±. 111. 0 mt^ 
^Bit<7)^»Jt+S^) tC|£^$n-Cv^^o S/c. MllltciJtt'g>B#JiJ t l.ti. ^^<b 
^J^ffl<7)^'BJt$iJ^<7)||tfr^$&Bt*^L> t 2(i. -e<7)m. #1^B#Fb1TM_KA 
C T FT>i}mj^Lfz'ik<r>m'^^^'7 ^ - L A F_D L Y P <7)#tB^^B#^*^ L 
> t3(i. ^plJ^BfrBlTM_L OP RDOMilBf^^-To ^^tl. B#^iJ t l~t3 

[0 0 6 2] 
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^-v: 21/ 



h^m^\Z{t^ 0 9 {C^i-=t d tc, L AF-t^+f-l 2cottl:;0KACT{i. _hfE'^ 

v-^ffliJisiO'-'; •;/^1SijtcTOt;«^>Kt^^'fl:Lrv^;i>o laf 

tlct f)t#ibn^-7^;i^^ U >^'liKACT_F(±, m^(^m&.i i dm]-<Dy 

< 4^oTv^^o >! <0 7 -f 3^ >; ^i^'^K AC T_F<7)4giliiO|fe^tft-e^)'2)igiliSn^ 
>ftfitKACT_F A{i. y ^ >ymKACT_F tmW.(7)m\p]X\ ^^it>h 

:^^Z:^-'Dmm^j:±^^j:m'^xmitLX^^:ho tLX. ::<7)igipg^it{tK AC T_ 
FA<0^^1iiT'^>?>^j^lJ^/^•^p«-^ LAF_DL YP(±. Btr^ltT^^^iit^^v^ Jt 
ic6^^^4^fiJ'^-t-±iSn-r'i)o L7t:;6^^oT. m^^<y ^ - 9 L AF _D L Y P 
^cO^^J^fgL AF_DL YP_0Km±<7)i: LAF-tr>-»j-l 2 yi^'iE's-e^ 

[0 0 6 33 

—:fj. LAF-b>+)-l 2 ^O^'^^-fkL-rv^^Jt^tcii, Hi 0 ic^i" J: ^ ti. 
^J^ffl<7)^'BitW^<7)r^^|^ (Bt^iJt irn^) . :^*mi!^imK I DDSMt;/E. 
DT^*?jJt^Jt«cat;:^§^^«iIi§T'^^il:^-<i:T^. LAF-t>-itl 2 7&^'iE#'&*i^ 
^Jt^LT. >r<7)^'J^Jt<7)^'ffctC*ti"'?> L AF-t>-if 1 2 <7)m:'jKACT<7)^'fb 
mii<. 0^5t4-r^ff^^^^4-v^o ^(7)7t:i6, -7 ^ >^"'fiKACT_FioJ: 
WIig^^mKACT_FA(7)igi|is(i, v^-rn^^-tU/h^v^o 'e<7)|g^. *IJ^ 

^-^ L AF_DL YP7&s'*iJ^1SL AF_DL YP_OK J: /h^ v> <!: g L 

AF-t>-9- 1 2^^^itLX\^^^tm^i-^^t:^^X^^o 
[0 0 6 43 
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^-v: 22/ 



XtcJ:.5)LAF-b>^f 1 2 K A C T--c7)f^#^^^ptlJ-r ^ ^ <}: ;e(?t:- ^ L 

T. -eoj:d^/-r X(7)f^^;ii?ifp$ij $i n/iRt-,-ei# n/c l a f -t > -9- 1 

^Of^»r^TM_KACTFD7{>^^#53t-r^C>^^o-C. flJ^/^°^^-^ L AF 
_D L Y P <7)#ai*^^1-^<7)-C\ ^<7)^lJ^/N°^ ^ - ^ L A F_D L Y P 

OflJ^cofflJS =^ ^ ^ t;ffi]± $ ^ ^ 1 75)^^-e § ^ o 
[0 0 6 51 

tfz^ L AF-tr^-^- 1 2om:^KACT^. flJ^fflA:t»M-^ I D S I N<^®rt 
. 7 ^ >^'{itKACT_F^»ai L. >1<7)7 ^ V >XfitKACT_F 

tc^-cfv^-r^j^/N°^^-^LAF_DLYP^#ttii-^<7)T% ^-f ^^rfr 
<7)L AF-t>-9- 1 2<7^aj:^jKACTf '2>y ^x^^^fl^i-^?,:: tTS^'Ti 

/N^VP^-rJ' LAF_DL YP(i. y ^ )V 9 > ^'^KACT _¥ ^ ^ ^(D 

4giliS^*t1iKACT_F AO^^fit t-C^m^*t'5><7)-C% L AF-t>-ij- 1 2 O 

[0 0 6 6 J 

UT^^thi-^<7)-e\ HtcM^I 7 o tg;^7 ^ mwi- ^^t i)^x ^ 

f F/BMiEW^mKAFHSDTf?^it*J-B#FBlTOUT*#tb-r^C<h(Cj: 
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LAF-t>-»f 1 2<7)tBtJKACTtc)Si:/j^;I^Jt<7)F/B$IJi^^*^fi-'i><7) 

^^X- # . L T^c ;<»^'o T . #14 ^ J: mnir ^zt i)^X ^ ^ o 

[0 0 6 7] 

mmnm timLx. ^ikfusM n tt ;2> mm ^<i:m^^'m<D^i)m o r 

LAF-b>-9-l 2<7)^Mb7:'\ 0 1 ^W^.IsTJi. m^\^fzi.o 
{:> ^glllS#fe*^^iKACT_FA<7^fi^^t■r^^^|^lJ^^^°^>t-^ LAF_DL YP 

fm\zid\>1rh^mm^mt^ cmi;\H^<r>Wi^\z^\.^X[t^ iwi 
[0 0 6 8] 

X7" -y/l 1 <7)^7{»5'Y E S -e. ^il^-f v<7)^^TfliTM_KFD;{>^'1itO<?Dt 
B«fE:^xy y 1 0-ei[m$tifcigi|ig*fe*tffiKACT_FA56^ B/f^co L 

#v^'ftKACTREFJ^±-e^^/i>^S7i>^^flJSlJi--2) (;^T--y7°3 0) o 
[0 0 6 9] 

:L<D^i)^YES<Dt^\,z\,t^ n^miJ y ^ <Dij ^ y ^ m.C^T ^ ^ y ^ ^ 
yVL (>^-r>y 7"3 1 ) > T^x-y T'S 2 tcjttfo —U. Z.(D^i)mOX. KAC 
T_FA<KACTREFc7)i: y!> x 7 1 * X ^ y 7° LT. y^x y7° 

3 2 iciitfo 

[0 0 7 0] 

Z(D:;^7-y-f3 2Xlt^ Hf|fay?.-r •y7'6-e-by h ^n7t^^J^^-r-7<7):5^^-7li 
TM_LOP;6^^ffiOT^)^;O^S75^^fiJSiJ-r^o >ro^;6^^NO<7)<5: i Buie^ 
T- y 7°7 ^^^f L. L AF-b>-if 1 2 0^fe^<l:^*iJ^i-'5)C <i:^ < . ■^':fu^^A 
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[0 0 7 1] 

M_L OP:^m 0<nt^^Zli^ mmm ii^y9(nij^ > ^J' C N T T&fpjf ^iil C N 

A -hm7S.(^ L 1; vMg K A C T R E F J-JXi <h o ^^[11^7^)^ Bf^fi C N T R E F tl' 
itLTV^^&v^^ ilKi, L AF-t>-if 1 2 7&^^^^'fbL-rv>^ i: LT, mfie>^x-y7° 

LAF-t^-'f 1 2<7)^^'fb^^i-#^v>7°2 0:^»^\^.'>l:T^n'2)o 
[0 0 7 2] 

±ISO^-^i;, L AF-tr>+h 1 2 7&^^^MbL-Cv^^<hflj^-r.i>(7){±, ^OSfit^ 
J:>i)o ■t'^^-^. HU^Lfc J: ^ IC. "7 -f 'j >i/ffiKAC T_F<0^iIiS{±, L 
AF-t^-^-l 2;6^IE'^^Jt^ti{i. -X^^i-^m.^Tf^'f-'-H. ^i\:LX\^^^m^izii 
. /h$4"ffi^^i-<7)T\ 'e<7)igips^^t1iiKACT_FA^ i7t:|Bli:Mfp]^^i-o 
Lfz-A^-r^X, igiIiSlfe*^iltKACT_F A7!)^p;f^<7) Liv^-lltKACTR E F ^iiHI 
o7t:(pimt^^o%^T. LAF-b^-9-1 2 <7)^<l:=^*IJ^i-^ ^ t t^^'T'^ 
[0 0 7 3] 

— y ^"S 3 <7)^;6^^YE ST\ CNT^CNTREF(7)<!:^, i"^^^ 
iiipS^^tfllK A C T_F A7&^P>^^<7) L^^/^-filKACTREF m± ^ 4^ o fclUm^^^^ 
. B»f^^CNTREFH3tL/;t L A F -b 1 2 >6^'iE#T-^b'2> t LT 

[0 0 7 4] 

\^J.±(DXd 1,^. ^0^2||«^l^t^iti{i\ 7^ >; >^'fllKACT_F<7) 
igiIiS<7)^^^-e^^lgi|iS^^tfllK A C T_F A:6^ L § v^-fitK A C T R E 

Fm±a:'fco7t|l]|5:7&^ p;f^^CNTREFt3iiL;'ca: §tCLAF-t>-9- 1 2 7&^^ 

-t>-9-l 2 0tti:'jKACTtc;?5.l?-rf^l^^#I^L4:{>^^^. ■^(D^it'^m^X ^ ^ 
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[0 0 7 5] 

m^mji. mimtmmttmLr. DSMnvhn-^sstcitx.r. sdm 

DM3 > hn-^ 5 1 ti. 2A^pT;i/3''jXA^tDfflL7t;$lH^T;W=r'';XAH 
<£ ^) ^ mm-^ I D S I NtlS'::^'v^-C. 'B^4-RB!^i^«5:K I DD SM^^mi"^ ^> 

[0 0 7 6] 

|BlllIH^i-J: d ^<7)S DM3 > h n-^ 5 1 -eti. #BS{f -f- r 

(k) LT. fiJ^ffiA^^^f^I D S I -N ?^tl ^ ti ^ o ^kl^Z. 5 1 a C 

J: mmm^m^m^T r (k) m^^^s i bt:^jiM$n7t#Hsjt-^ft^ 

mo r (k-1) ^#HS^^r (k) cofnojf-^i: L-C^^^:lx-?>o 
tl 5 1 c tcj: t). SDM{ii:dW^flt<T Us (k) SM^^S 1 d-ea^^S^n 
fcSDMm:'j«55-{it^ Us (k- 1 ) m^mi^S l e -r-il^^n/jSOMttl 
:^>us (k - 1 ) t<D^<Dm^t LX^WL^iiho -eLT. M5^^5 1 f Hi 0 

. mm-^m^mo r (k) tsDMm^'jm^ii^r us (k) to^g^jt-^^ ( 

k) :fy^^J&^ii:^o 
[0 0 7 71 

•^j^>^^-e. ii^fl:^5 1 g (f^^wm) iicti^. s.DM{±i:bus (k) mmm 

t}) ±M<r>um%^d (k) ^m^itLfzm.tLx^m.^ix^o -etr. it 

ilii§?5 1 h tlJ: iii|iSSDMm:^J I DDSM (k) iiK SDMtB^'jUs (k) 

COiiiliiSDMai;^ I DDSM (k) tlBff^O:^- 7-b y MS I D O F T ^^jn# L 
fzm.tLX^ mmWM^WLYi I DDSM (k) ii^^m^^^o 
[0 0 7 8] 

J':J>±0S DM3 > h n-^ 5 1 <7)Mt^T;U3''j XA(i, J.:JLT<7)^ (10) ~ ( 
15) \zi. t)^$ti^o 

<r r (k) =a r (k-1) + r (k) (1 0) 
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#iR 2 0 0 2 -3 2 5 6 0 6 ^- ^ : 26/ 

Us (k) = <T Us (k - 1 ) + Us (k - 1 ) (11) 

a (k) =(Tr (k) -«TUs (k) (12) 

Us (k) = s g n (d (k) ) (13) 

I DD SM (k) -F • Us (k) (14) 

K I DDSM (k) = I DOFT+ I DDSM (k) (15) 



AF^y^ 1 2om:^JKACT;6^i|^^ifcJtKCMDtiiaoX J; ^ tc, ^g^icj; 
fJlS^^^^o W'^mms gn (a (k) ) (Dmii. <y (k) ^QXDt 

^flsgn (<7 (k) ) =ltc, <T (k) <0<7)<h#Hsgn (<t (k) ) =- 
1 icf^^^tL^o <7 (k) =0<7)<i:iiiC, sgn {a (k)) =0 UIS:^ 

(0 0 7 9] 

^^±(7)5 DM=J> h n-7 5 1 0$IJf^T;i/n'»;XA-r4^^^2 A^iiT;l^3-"'; 
XA<7)#14{i, AX^pr;i-:3'';XA^|B];fitI, SDMI±l;bus (k) ^UVm^ 

mzx-nx^tzm. m^M^r (k) iimmn^<D^tiK-wM'^i(\-^^nti:m.t\^ 

SDM£tS:^Us (k) ^ v^^ i-^t>^. SDMrj> 
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